Taken as a whole, growth disorders attributed to various causes: (1) Lack o material, especially proteins; (2) distui neuro-hormonal regulation; (3) disorders bolism, e.g., in absorption in the intesti portation, assimilation or excretion; response of the end-organs, i.e., bone a plasm in general. In this complex syster functions the kidney plays a prominent pa it is not only the organ of elimination metabolites, but, also, in its distal tubuli most important seat (end-organ) of many adjustments. If these adjustments fail th growth suffers in consequence.
The regulation of the metabolism sodium chloride, calcium and phosphate and amino-acids, depends on the int certain mechanisms (Fig. 1 ).
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The individual members of this hierarchy of n of vital mechanisms are mutually dependent. A disturbance rt because in the function of any one member is immediately for many counteracted by the others. It In practice, the diagnosis of tubular insufficiency is much more complicated, for the following reasons. First of all, the initial disorder does not always originate in the tubule itself, but may be located at another level of the hierarchy of regulatory mechanisms without any noticeable change in the symptoms, as for example in diabetes insipidus or hypoparathyroidism. For the regulation of water and sodium chloride the chief end-organ is the distal tubule. The osmoreceptor is probably located in the nucleus supra-opticus of the diencephalon. We have two groups or two hormones which control excretion in the tubules, a hormone from the posterior lobe of the hypophysis, the adiuretin or pitressin, and the salthormone produced by the adrenals, and this depends on the A.C.T.H. excreted from the anterior lobe.
The same symptoms can be produced by disturbances at various places in the complicated system of regulation. For example, isothenuria, that is, the impossibility to concentrate the urine, may be due to a primary insufficiency of the renal tubule or to a disturbance in the hypothalamicpituitary system.
The second reason why diagnosis is complicated is that the disorders which affect the enzymes regulating tubular reabsorption (usually phosphatase and phosphorylase) may be generalized to a varying degree, with the result that the prominent symptoms are those of a generalized metabolic disorder such as cystinosis of the organs or glycogenosis of the liver.
Third, the disorder of reabsorption may extend simultaneously to several levels of the tubule and affect them in varying degrees (Table 1) .
In the completely developed Debre-de ToniFanconi syndrome there is not only an insufficiency of the proximal tubule, but also a defective excretion of base equivalents, whereas excretion of ammonia is normal or slightly increased. There are, however, diseases like phosphate diabetes or renal glycosuria in which only one function of the proximal tubule is concerned. In the tubular renal acidosis of Lightwood-Albright not only the function of the distal tubule, but probably also the elimination of phosphate is altered. Indeed Latner and Burnard (1950) were able to show that an increase of the serum phosphorus improved the excretion of ammonia and the elimination of acid equivalents in the urine.
Thus a whole set of clinical pictures is derived from various such combinations. If we wanted to It has always been evident that several forms of diabetes insipidus exist. In 1946 we drew attention to the fact that the various forms of diabetes insipidus could be differentiated according to the special functions which were upset in the excretion of water and NaCl (Fanconi, 1946) . It is indeed possible to distinguish three such special functions which are not necessarily associated; (1) the regulation of tubular reabsorption of water, (2) the regulation of reabsorption of NaCl and (3) the adjustment of Cl and Na levels in the extracellular fluid, probably brought about by the osmoreceptors in the nucleus supra-opticus of the hypothalamus.
The first and second of these special functions are partly antagonistic, as an increase in the osmotic pressure of the extracellular fluid can equally well be counteracted by water retention, as by increased NaCl excretion. According to which of these three special functions is One cannot help thinking that a protective mechanism must come into play. During dehydration such a mechanism could bring about the storage, somewhere in the body, of NaCl in a dry (osmotically inactive) form. Mild cases of this form are difficult to distinguish from primary polydipsia as the limits are probably not clear cut. In any case we have observed several cases which, as they had a reasonable concentrating ability, appeared to be primary polydipsia but had later to be reclassified as diabetes insipidus. Veil (1920) was struck long ago by the fact that some of these cases did not respond to pituitrin, and in 1926 we described such a case in detail (Haymann and Fanconi, 1926) . Such cases belong to the category of pitressin-resistant diabetes insipidus, named 'water babies' by American authors, a condition in which the disturbance probably occurs in the end-organ itself, namely in the kidney tubule.
Diabetes Insipidus Occultus.-There are also forms in which the first special function, that of water reabsorption, does not appear upset, as may be the case at the beginning of the disease with infants or at the end of the disease when the anterior lobe of the pituitary has been severely damaged by a tumour. We already suggested in 1937 that these forms should be called diabetes insipidus occultus (Fanconi, 1938) .
For example, a 12-year-old girl was admitted to hospital with typical diabetes insipidus hyperchloraemicus, excreting daily 5 litres of urine of a specific gravity of 1005. The serum chloride was always high. But with the aggravation of the disease the diabetes insipidus gradually improved. The volume of the urine decreased to 500 ml., the specific gravity increased to 1020 and more, but the serum chloride increased more and more. Following a single dose of 7 gr. of sodium chloride by mouth, a test which was easily tolerated five months before, the child died three days later, with the chemical symptoms of saltintoxication. We found a tumour of the brain, a glioblastoma multiforme of the hypothalamic region growing slowly and having infiltrated the posterior lobe of the hypophysis. The anterior lobe of the hypophysis did not seem to be affected, but it is very difficult to be sure that it was functionally unaltered.
We also had the opportunity of seeing two brothers, infants who later on developed typical diabetes insipidus hyperchloraemicus. In their infancy they had permanent fever without any detectable cause. The serum chloride level was very high. In both cases the fever disappeared when water was given or when the intake of salt was decreased.
Although the serum chloride has remained high, the boys are still alive. (Cooper and Crevier, 1952) .
Children with this disease are continually at the limit of dehydration, with fever in the morning. They gain little or no weight, and present, therefore, a picture of severe, unyielding malnutrition. In our experience there are two forms, the one which is incurable and which is probably due to the lack or the destruction of the osmoreceptors, and the other, less severe, and probably due to the retarded development of the osmoreceptors. Children having the latter form are generally treated with all kinds of antibiotics that do nothing to bring down the fever. Only a salt-poor diet, plentiful in liquid, can improve the symptoms. After some years the mildly affected tolerate an ordinary diet. A mild hydrocephalus or a dilatation of the third ventricle as shown by pneumo-encephalography are signs of a primary cerebral disorder.
In one case the child presented certain kidney symptoms, a mild proteinuria and bacteriuria etc. Therefore we were not sure whether the condition was neurogenic hyperelectrolytaemia or renal acidosis (Lightwood-Albright) (Fanconi and Bickel, 1949) a case in which proximal tubular insufficiency was accompanied by liver glycogenosis but all signs of cystinosis were lacking. Bickel would now strictly differentiate this nosological entity from the Lignac-Fanconi disease. Proximal tubular insufficiency has also been described in adults (Dent, 1946 (Dent, , 1947 (Dent, , 1952 Lambert, de Heinzelin de Braucourt and Bruneel, 1953) . In these cases there is no accumulation of cystine and an intake rich in phosphate and alkali has a definitely beneficial effect.
Weber from the Hungerlands Clinic (Weber, 1953) reports a case of cystinosis without any aminoaciduria or hypo-phosphataemia, or hyperphosphataemia, but which shows an insufficiency in the distal tubule. Moreover Bickel holds the opinion that amino-aciduria in the Lignac-Fanconi syndrome is a result of an overflow of amino-acids accumulated in the blood. In contradiction, as he has obtained very high amino-acid clearances, Dent has been able to show that in most cases it is a question of renal insufficiency. The task for future research will be to study the clearance of amino-acids, not as a whole, but individually as it is already known that each one has its more or less independent metabolism. The variations of the Fanconi syndrome will be better understood when we consider the various functional defects of the proximal and distal tubule as well as cystinosis as frequent but not indispensable symptoms. This view is stressed by the fact that the more the science of heredity advances, the more it shows that many special functions may be separately upset. It would be a step forward in scientific thinking if one reasoned less in terms of rigidly defined nosological entities and more in terms of special functions.
Renal Disease with Dwarfism (2) 'Phosphatic diabetes' (Vitamin D-resistant rickets) (3) 'Amino-diabetes' (Debr6-de Toni-Fanconi) with and without cystinosis (4) Renal hyperchloraemic acidosis with nephrocalcinosis (Lightwood, 1935 (Lightwood, , 1946 Albright, Consolazio, Coombs, Sulkowitch and Talbott, 1940; Albright, Burnett, Parson, Reifenstein and Roos, 1946) (5) Renal hypochloraemic acidosis with late rickets (Boyd and Stearns, 1941, 1942 ) (6) Oculo-cerebro-renal syndrome (Lowe, Terrey and MacLachlan, 1952) (7) Osteopathia acidotica pseudorachitica (Fanconi, von Albertini and Zell weger, 1948) (8) Nephronophthisis with primary tubular and secondary total renal insufficiency (Fanconi and co-workers)
'Renal dwarfism' is the title of my lecture. Not every renal disease causes dwarfism. For example, renal glycosuria and the chronic benign pyelitic or post-pyelitic hypertension described in our clinic does not do so (Fanconi, Ruegg and Dieterle, 1951) . One of our patients, who is now 32 years old, has had a hypertension since the age of 10; at the age of 11 we found a very severe alteration of the fundus oculi. Fourteen years later the fundus was normal and the young man is now very well, although the hypertension persists. In another case of benign post-pyelitic hypertension existing from the first year of life we found at the age of 19 years a unilateral dilatation of the calices of the pelvis as a scar of the infection during infancy. The serum chemistry of this girl was the opposite of that found in tubular renal acidosis as the alkali reserve was very high (77 vol. %) and the chlorine was normal or decreased (326 mg. %).
Furthermore the familial disease 'nephronophthisis', also described in our clinic, does not influence growth, at least not in the first period when the disturbance is only located in the distal tubule (Fanconi, Hanhart, von Albertini, Uhlinger, Dolivo and Prader, 1951) .
I should like to draw your attention to congenital malformations with hyperphosphatemic osteopathia (Table 3 , lb), because in these cases we have frequently a combination with a renal hyperchloraemic acidosis and diabetes salinus renalis.
One of our patients, a boy of 16 years, had a very serious form of this disease. We observed him in our hospital at the age of 13 in 1937. As he had nephritis, we gave him a salt-free diet. After two weeks he presented all the symptoms of uraemia with symptoms of latent tetany. The level of serum chloride being very low, we fortunately decided to give him salt both orally and intravenously. The symptoms of uraemia disappeared very quickly. We made the diagnosis of diabetes renalis salinus and some months later we cautiously repeated the experiment with a salt-free diet. The child continued excreting chloride in the urine, he had lost the power of facultative reabsorption and the serum chlorine decreased, the general condition got worse and we were obliged after three weeks again to prescribe salt in the diet. Some days later he improved once more. The concentration of chlorine in the urine had decreased only a little during the salt-free period. To protect the body from too great a loss of NaCl the volume of urine decreased also. But this is a twoedged knife. By the reduction of the volume of urine it is not possible to excrete the scoriae of the metabolism and the azotaemia as well as the phosphaturia increases. With this experience we proved that we were really concerned with a salt-losing nephritis. Three years later the child died. The contracted kidney showed enlarged tubules with a very thin epithelium. We can well understand that the facultative reabsorption of NaCl corresponding to the needs of the whole body by such altered tubules is not more possible.
In this and other cases we find the signs of fibroosteoclasia in the bones and in radiographs the signs of secondary hyperparathyroidism. The phalanges show the typical subperiosteal bone reabsorption, the skull a granular atrophy. But Finally I must mention a case of renal osteoporosis without osteomalacia which represents perhaps a new type of nephropathy and for which we proposed the name of 'osteopathia acidotica pseudorachitica'. Treatment with vitamin D rapidly improved the osteopathy. The serum chemistry corresponds to that found in the Lightwood-Albright renal acidosis with the difference that the phosphatase is very high (Fanconi et al., 1948) .
With this exceptional case I wish to end my long lecture, in which I find that I have raised more questions than I have answers to give.
